In arthropods, growth of hard body parts is achieved during periodic moults. At such times, a new cuticle is formed and, after some reabsorption, the old is discarded. For much of the exoskeleton, which is bounded externally by the epidermis, the sequence of events in moulting has been well documented (Neville 1975 , Hackman 1971 , Hepburn 1976 , Hepburn 1985 . Replacement of some cuticular structures would appear to be more complex. Apophyses are solid internal projections of cuticle, frequently forming muscle attachments, which arise from either the external body wall or the linings of the fore-or hind-gut (Neville 1975 , Hepburn 1976 
INTRODUCTION
In arthropods, growth of hard body parts is achieved during periodic moults. At such times, a new cuticle is formed and, after some reabsorption, the old is discarded. For much of the exoskeleton, which is bounded externally by the epidermis, the sequence of events in moulting has been well documented (Neville 1975 , Hackman 1971 , Hepburn 1976 , Hepburn 1985 . Replacement of some cuticular structures would appear to be more complex. Apophyses are solid internal projections of cuticle, frequently forming muscle attachments, which arise from either the external body wall or the linings of the fore-or hind-gut (Neville 1975 , Hepburn 1976 ).
Embryological formation of these structures produces solid pieces of cuticle surrounded by epidermal tissue. It would seem that following the first and subsequent ecdyses, secretion of new cuticle from the surrounding epidermis would produce an invaginated fold of cuticle rather than the single structure of a typical apophysis. The manner in which apophyses can be conserved during moulting is described in this paper.
METHODS
Larval "heads" of Sarcophaga bullata Parker were fixed (Karnovsky 1965) and post-fixed prior to embedding in hard resin (Spurr 1969 
RESULTS AND DISCUSSION
The larval mouthparts of the flesh-fly Sarcophaga bullata have large apophyses (forming the pharyngeal sclerite) which arise from the foregut as two wings (Fig. 1 ). This sclerite provides support for most of the muscles which expand the pharynx during feeding.
Larvae, in various stages of development, were obtained from cultures of the fly (Roberts 1976) . In instar 1, the solid nature of the sclerotised euticular "wings" was clearly evident (Fig. 2) . Prior to ecdysis, apolysis and cuticle secretion were visible on both sides of the wings along the margins of the epidermis (Fig. 3a) . Following ecdysis, filaments of cuticle bridged the ecdysial space and linked the opposing surfaces of new cuticle (Fig. 3b) . By the middle of instar II, the "wings" of the pharyngeal sclerite had become singlelayered structures, although they remained vesicular rather than becoming solid (Fig. 4) . Thus, rather than becoming a bilayered structure following ecdysis, the apophysis was retained in a form similar to that derived embryologically.
The precise nature of the newly-secreted cuticle was not determined, nor was the nature of the cuticular filaments which bridged the ecdysial space. Nevertheless, the clear margins of the new cuticle which were visible prior to ecdysis were not apparent after ecdysis. This suggested that rather than simple infilling of the eedysial space with cuticle secreted through the existing layers of new cuticle, some disruption of the first layer had occurred. Regulation of the bridging process may involve the initial deposition of specialised cuticle Explanation of Figures 1-4 (facing page). Larval mouthparts of Sarcophaga bullata. Psyche [Vol. 96 layers followed by post-ecdysial secretion of products which promote bridging between these layers. This process may be regulated by epidermal cells, and could potentially be achieved through pore canals (Neville 1975) , although these structures were not apparent in the material used here, and are reportedly absent in the exocuticle of these flies (Filshie 1982 
SUMMARY
Conservation of the structure of apophyses during moulting was investigated using larval mouthparts of the flesh-fly Sarcophaga bullata. Although the cuticle was secreted as a bilayered-fold around the apophysis prior to ecdysis, after ecdysis the opposing surfaces of the new cuticle were bridged by cuticular filaments to form a single structure.
